Age-related changes in bindings of second messengers in the rat brain.
Age-related alterations in bindings of major second messengers in the brain were studied in 3-week- and 6-, 12-, 18- and 24-month-old Fisher 344 rats using receptor autoradiography. [3H]Phorbol 12,13-dibutyrate (PDBu) and [3H]forskolin were used to label protein kinase C (PKC) and adenylate cyclase, respectively. In immature rats (3-week-old), [3H]PDBu binding showed a significant decrease only in the cerebellum as compared to adult rats (6-month-old), whereas [3H]forskolin binding exhibited a significant reduction in the neocortex, nucleus accumbens, thalamus and substantia nigra. In aged rats, [3H]PDBu binding showed no significant change in all brain areas. In contrast, [3H]forskolin binding showed a conspicuous reduction in various brain areas in 18-month-old rats as compared to adult animals. The age-related reduction was especially observed in the cerebral cortex, hippocampal CA3 pyramidal cell layer, dentate gyrus, thalamus and molecular layer of cerebellum of 24-month-old rats. The results indicate that adenylate cyclase system in the rat brain is more susceptible to aging processes than phosphoinositide cycle system. Furthermore, our data demonstrate that the change in the adenylate cyclase system is more pronounced than that in the phosphoinositide cycle system in immature rat brain. These findings suggest that the adenylate cyclase system is primarily affected in aging processes and this may lead to age-related neurological deficits.